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1 Introduction
For UL/DL HARQ timing in eIMTA, the following agreements were made in the last RAN1 #74 [1]: 
· Downlink HARQ timing follow a higher layer RRC configured TDD configuration
· At least configurations 2 and 5 can be selected

· FFS other configurations 

· For Uplink HARQ timing: Decide between Alt 1 and Alt 2 after the discussion on DL to UL subframe conversion concludes.
· Alt1: Uplink scheduling timing and HARQ timing follow configuration signaled in SIB1
· Alt2: Uplink scheduling timing and HARQ timing follow a higher layer RRC configured TDD configuration 
· Alt 3:  Implicit derivation of timing 

· Observation: Uplink and downlink scheduling and HARQ feeback timing is not dependent on explicit L1 signaling
Based on these agreements, in this contribution we will further show our opinions on the remaining HARQ timing issues. 
2 HARQ timing  
2.1 For DL HARQ timing
In the last RAN1 #74, TDD Configuration 2 and 5 were agreed as the DL reference configuration. In order to balance the HARQ delay and signalling overhead, we propose that other TDD configurations, i.e. 0, 1, 3, 4, 6, can also be configured as the DL reference configuration via higher layer RRC signaling. Correspondingly, the candidate sets of the reconfigurations are gvien in below table. For example, when TDD configuration is changed from Configuration 6 to 0, by following the DL HARQ timing of Configuration 5, A/N of the DL subframe (SF) #9 on the unchanged frame with Configuration 6 will be fed back on the UL SF #2 two frames later (n+13), while if following the DL HARQ timing of Configuration 1, A/N for the same DL subframe will be fed back on the UL SF #3 of the next frame (n+4). 
	DL reference configurations
	Candidate set for PDSCH

	0
	0

	1
	0,1,6

	2
	0,1,2,6

	3
	0,3,6

	4
	0,1,3,4,6

	5
	0,1,2,3,4,5,6

	6
	0,6


Proposal 1: For DL, TDD configurations other than Configuration 2 and 5 are also supported as DL reference configurations for PDSCH HARQ timing via higher layer RRC signaling. 
Note that when the DL reference configuration is 0, it effectively disables the dynamic reconfiguration.
2.2 For UL HARQ timing
Among the Alts concluded in the last meeting, for Alt2, if PUSCH HARQ timing follows a higher layer RRC configured TDD configuration, further study may be needed on operation in a PHICH-less mode or find another way to carry PHICH for those without corresponding PHICH resource according to SIB1. Thus, we prefer to support that PUSCH scheduling and HARQ timing follows SIB1 TDD configuration. 
Proposal 2: For UL, scheduling and HARQ timing follow the configuration signaled in SIB1.
In eIMTA supproted cells, if Configuration 0/6 is configured in SIB1, due to the HARQ RTT of UL subframes on Configuration 0/6 is not equal to 10 ms, when the actual reconfiguration is changed to other configurations, the HARQ delay will be enlarged due to a UE cannot easily find available UL radio resource for retransmissions. Similar problem will also happen for legacy UEs. For example when SIB1 configuration is Configuration 1 and the actual reconfiguration is Configuration 5, the PUSCH retransmission delay may come to 70/60 ms. Another issue associated with the RTT not equal to 10 ms is, some of the retransmissions may fall into a flexible subframe that is being used as DL subframe at the moment.
If we want to support configuration 0 and 6 being configured in SIB1 due to their high UL SF ratio (configuration 0 and 6 can provide up to 60% and 50% of UL SFs, respectively), one possible solution is we still support configuration 0 and 6 in eIMTA and sacrifice the HARQ performance of the UL subframes with HARQ RTT not being 10 ms. In the mean time, asynchronous HARQ transmission would need to be supported to solve the possible SF collision.
An alternative solution is to only support SIB1 TDD Configuration 1-5 and a higher ratio of UL traffic achieved by Configuration 0 or 6 is not supported. This may be feasible since the traffic is mostly DL-heavier and this may not have much impact on the actual performance. 
In the last RAN1 #74, the following working assumption was made for the RRM/RLM of the legacy UEs in TDD eIMTA,

· A subframe configured as DL subframe in SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell) should not be changed to uplink.
If we want to further support Configuration 0 or 6 under the assumption of SIB1 TDD Configuration 1-5, the above working assumption would need to be reverted and permit a DL subframe in SIB1 (in case of PCell) and RadioResourceConfigCommonSCell IE (in case of SCell) to be changed to UL. For legacy UEs, the RRM/RLM issue could be solved by configuring the DL subframes in flexible subframes (SF #3, #4, #7, #8, #9) as MBSFN SFs, and the UL transmission of the eIMTA-UEs can be performed on the data region. In additions, new scheduling and HARQ timing for the SF #4 and #9 needs to designed with SIB1 fixed as Configuration 1. To solve this timing issue, the scheduling and HARQ timing of the SF #4 and #9 can follow that of the SF #3 and #8 in Configuration 1 and the HARQ IDs of the SF #4 and #9 are the same with that of the SF #3 and #8 in configuration 1. Sicne SIB1 configuration is fixed as Configuration 1, with this new proposed new timing, the HARQ RTT of all UL SFs is 10 ms.
3 Summary
In this contribution, we have discussed the remaining HARQ timing issues in TDD eIMTA. Based on the above analysis, we proposed: 

Proposal 1: For DL, TDD configurations other than Configuration 2 and 5 are also supported as DL reference configurations for PDSCH HARQ timing via higher layer RRC signaling.
Proposal 2: For UL, scheduling timing and HARQ timing follow the configuration signaled in SIB1. 
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